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President-D. F. A. NEILSON, F.R.C.S. '[November 3, 1950] The Vulnerability of the Eustachian Tube PRESIDENT'S ADDRESS By D. F. A. NEILSON, F.R.C.S. IN this Address it is my purpose to introduce for discussion certain problems at once controversial and of everyday practical importance.
It is proposed to consider: Firstly, the pathological factors, in particular infections, which damage the eustachian tube and so impair its function.
Secondly, the anatomical and other factors which enable it to resist such injury. Finally, the surgical and other methods of treatment. The essential function of the tube is the equalization of air pressure on the two sides of the tympanic membrane. Much discussion and thought has been devoted to the mechanical factors, including the action of the tubal muscles which regulate the opening and closing of the tube.
The facts appear to be that the cartilaginous portion of the tube has the characteristics of a soft rubber tube, with the edges of the orifices smoothly rounded off and held in apposition by light pressure from without. By the muscular action of swallowing the nasopharyngeal entrance to the tube can be opened, as occasion requires, to let air in or out, and then at once returns to its state of passive closure. The structure of the lining membrane of the tube at its nasopharyngeal end is uncomplicated, consisting of ciliated epithelium on a base of connective tissue, with a fair amount of glandular and lymphoid tissue.
Pathological Factors Affecting the Eustachian Tube (1) Occupation.-Two occupational disorders need consideration, both of which involve rapid increases of barometric pressure: Aviation and Caisson work.
Aviation.-Descent from a height may involve increase of barometric pressure amounting to 100 mm. Hg. or more. If this takes place rapidly, without the subject's being aware of its occurrence and having the opportunity of maintaining the patency of his tube by swallowing, a severe lowering of intratympanic pressure in relation to that of the atmosphere may occur with pain, deafness and retraction of the tympanic membrane. It may be found impossible to correct this by opening the tube by swallowing. In subjects whose tubal patency is impaired by catarrhal conditions, flying should not be encouraged. If it is necessary, then they should be carefully advised to maintain the patency of their tubes during descent by the use of nasal inhalations during the flight, by sucking sweets and by the timely application of Valsalva's procedure.
Caisson work.-Similar conditions of eustachian blockage may occur with the raising of atmospheric pressure which occurs in a caisson. Less has been heard of this problem by otologists than of the closely allied problem in aviators-possibly because caisson workers are a much smaller group, and are probably more expert in maintaining their tubal patency. Furthermore, the condition, if it occurs, can be relieved by decompression to normal ground pressure. In aviators a comparable manceuvre, that is to say a prompt re-ascent to 10,000 ft., cannot be so easily arranged. On the whole it seems true to say that passengers in air liners are not as well instructed as they might be in carrying out the necessary simple precautions against eustachian blockage.
(2) Infection.-Infective processes in the nasopharnyx affect the working of the tube in two ways. Firstly they impair the efficiency of its opening mechanism in the face of inequalities of barometric pressure on the two sides of the tympanic membrane. Secondly, they lead to infection of the tympanum by way of the tube. Predisposition to this kind of tympanic infection varies with age, and appears also to exhibit well-marked familial incidence. It must be in the experience of many otologists to encounter the tendency to recurrent otitis media in several members of the same family. Such cases usually clear up after puberty. Treatment A very large part of the work of the otolaryngologist is devoted to the surgical and other treatment of nasopharyngeal infection with enlarged and infected adenoids, leading in many cases to recurrent acute or subacute otitis media.
This work is of the utmost importance, and the technique of its effective performance would seem deserving of the most careful consideration.
The two main methods are: (1) Surgery;
(2) Irradiation.
(1) Surgery.-Whether irradiation of nasopharyngeal lymphoid tissue should ever be necessary following a properly executed surgical removal of lymphoid tissue in the nasopharynx can perhaps be questioned. It is probably correct to advise that in no case should consideration be given to irradiation until surgery has been tried. It may be added that the number of patients requiring irradiation after adenoidectomy is in indirect proportion to the efficiency with which this operation is carried out. It is, therefore, important that the surgical efficiency of the procedure should be maintained at as high a level as possible.
For the last twenty years I have, in all my tonsil and adenoid operations, practised the removal of the adenoids as a first step. Thereafter I have always carried out a very careful palpation of the nasopharynx to ensure complete removal. This is followed by visual examination of the lower edge of the adenoidectomy wound. Adenoidectomy carried out in this way can be done deliberately and accurately. This is not the case if it is carried out, as is usual, at the end of the operation, when the child is entering a stage of light anesthesia and when contractions of the palatal muscles render it difficult and may introduce a risk of damage to the superior constrictor muscle.
For the operation I have always used a curette, and have never found evidence of permanent damage to the lining mucosa of the nasopharynx, with resultant nasopharyngeal scarring and catarrh. The curette must be sharp and the cutting sweep confined to the roof and posterior wall of the cavity.
Claims have been made that the adenotome is a more scientific type of instrument than the curette. In my experience, however, it often fails to remove the adenoid tissue at the sides of the roof of the n;asopharynx and even in the roof itself. For this reason it is not possible with an adenotome to effect anything but the partial removal of the adenoids.
Following the removal of the adenoids I have always inserted a firm plug in the nasopharynx to arrest the hTmorrhage whilst the tonsillectomy is being carried out. I used, at one time, to think that the insertion of this plug might increase the liability to infection of the eustachian tube, but it certainly does not do so any more than any other method.
(2) Irradiation.-This is best reserved for the elimination of swollen and degenerate lymphoid tissue on the lateral wall of the nasopharynx. It is, of course, necessary to stress that in the carrying out of this treatment it is essential to have the guidance of a competent radiotherapist. The dangers of overdosage have been stressed and are familiar to us all, in particular damage to the pituitary. On the other hand the intrinsic susceptibility to irradiation of lymphoid tissue is so much greater than that of other structures in the neighbourhood as to make it unlikely that any serious damage to this would occur, in particular if the treatment is carried out under the guidance of a radiotherapist.
In support of this opinion may be quoted the absence of damage to the pituitary in numbers of patients successfully treated by deep X-ray or teleradium therapy for malignant disease of the upper nasopharynx, the lateral walls of the nasopharynx and the soft palate, even though in such cases very heavy irradiation is used.
Other Forms of Treatment of Nasopharyngeal Infection and Tubal Inefficiency Treatment of chronic infection and enlargement of the adenoids may also be carried out by breathing exercises, nasal instillations, positional drainage, &c., as practised in various clinics. No description of the treatment would, however, be complete without reference to the use of plain steam inhalations, which I have found of the greatest use in many cases of acute infection of the nose and nasopharynx.
Mention must finally be made of the place of the eustachian catheter in the treatment of tubal inefficiency.
In these cases it is my experience that the only kind of inflation that commonly does any good is that which can be induced by auto-inflation or politzerization. This is best used during a period of subacute nasopharyngeal congestion. In chronic cases, the catheter may be used, but my successes here are very, very few.
When fluid is present in the middle ear as a result of temporary tubal closure, I resort to incision of the drumhead and aspiration through the meatus rather than employ suction or inflation through the eustachian catheter.
I have never had a case in which the tympanic membrane failed to heal completely after it had been incised for this purpose.
Mr. V. E. Negus referred to some recent investigations by Hilding, who had shown that a plug of mucus occluding the lumen of the trachea or a bronchus could be driven along it by ciliary action with a force capable of causing collapse of the related area of lung. Removal of the plug caused re-inflation of the lung.
It was suggested that ciliary action in the eustachitan tube might in the same way bring about reduction of pressure in the tympanic cavity with retraction of the membrane. This seemed to provide a better explanation of the reduction of tympanic pressure which followed eustachian obstruction than that usually offered, namely, the absorption of oxygen from the imprisoned tympanic air. Mr. Negus suggested that the validity of this explanation might be tested by gas analysis of the tympanic air in cases of eustachian obstruction.
When operating for adenoids he had always been nervous of producing scarring in the nasopharynx, which would prevent regeneration of the ciliated epithelium and so lead to post-nasal catarrh. For this reason he had for many years avoided the use of curettes. He preferred to displace the mass of adenoids towards the mid-line with the finger. Thereafter it was possible with one or two applications of an adenotome of the right shape to remove the lymphoid tissue completely.
Mr. H. S. Kander said that there was a large number of children to-day who had had tonsils and adenoids removed and yet had recurrent otitic attacks or persistent deafness. He thought they should be dealt with first by surgical treatment of any recurrent adenoids, but there was still a residual number of children who did not respond. It had been found in his Department in these cases that the results of deep X-ray therapy had been excellent. Radon applicators in his personal opinion were very difficult for small children unless an anesthetic was given; the dosage, too, cannot be controlled properly. With deep X-ray therapy symptomatic improvement of deafness was obtained, according to statements by the mothers and teachers in about 900% of cases, while 78 % showed definite measurable improvement by audiometer in some of them the improvement being over 20 decibels. There were no ill-effects, but in 2 cases slight attacks of transient parotitis followed the treatment.
Proceedin,qs of the Royal Society of Medicine 4 Professor Paul Frenckner (Stockholm) said that one of the things which had interested him in the President's Address was the technique of dealing with lymphoid tissue. He could not agree with Mr. Negus on this point. He was not afraid to remove the lymphoid tissue and he believed it was important to remove it as completely as possible. If there was adenoid tissue just behind the posterior lip of the eustachian cushion it would press this forward and close the mouth of the tube. It was useful to remove it and leave room for the posterior lip to expand backwards, so opening the tube.
With regard to the value of radiotherapy, with lymphoid tissue in the fossa of Rosenmiiller which could not be removed surgically, he thought that radium or deep X-rays must be used. In the United States they had made considerable use of radium needles for many years. He remembered two years ago attending a meeting of the Academy of Medicine in Chicago when they talked about this problem, and their colleagues in Boston were all against using as much radium as they had been in the habit of doing. In Sweden they used a little deep X-ray therapy in those few cases where they could not get good results by surgery. Some fifteen years ago he made some investigations on the ciliary movements in cases in which he had done total resection of the upper jaw for cancer. After an application of radium they had no ciliary movements at all for years, and it might be the same if too much X-rays or radium were used in the nasopharynx.
Another point concerned the pituitary gland which also was very sensitive. If small radium needles were used, the distance could be better estimated, but if deep X-ray therapy was employed it seemed possible that damage might be done. As a rule in his clinic they only used deep X-rays or radium in cases where they had had bad results from surgical measures.
Mr. R. Scott Stevenson congratulated the President on emphasizing the importance of removing adenoids in children. He himself regretted to see junior surgeons devoting themselves so much to fenestration and similar procedures, to the neglect of the removal of tonsils and adenoids in children. The latter from the sociological point of view was much more important.
Mr. G. H. Bateman said that in his experience nasal sinusitis per se appeared to have remarkably little effect upon the eustachian tube or middle ear although it might affect this indirectly by causing enlargement of the adenoids.
Mr. Francis McGuckin thought that the effect of sinusitis on the eustachian tube might be influenced by the detailed anatomy of the uncinate process of the ethmoid. If this formed a deep gutter, pus might run down over the tubal orifice. If, however, the process was shallow pus tended to fall into the interior meatus and reach the post-nasal space beneath the tube.
Mr. Philip G. Scott said that in agreement with the views of his father he still found considerable value in the use of the eustachian catheter for chronic eustachian obstruction associated with vertigo and some cases of deafness.
Mr. Gavin Young stressed the importance of sinusitis as a cause of deafness persisting after adequate removal of the tonsils and adenoids.
Mr. Munro Black said that he had seen many cases who had had a considerable amount of treatment by radiation. Although one might assume that ciliary action had been suppressed, he had never seen any resultant ear trouble.
Dr. F. M. Allchin said that speaking as a radiotherapist there seemed to him to be some misconception as to the value and also the possible dangers of irradiation in the nasopharynx. This entirely depended first on a knowledge of what irradiation, either with radium or X-rays, would do when given in proper doses. It was quite wrong to think that the adequate and correct doses of radiation could do any permanent damage to the mucous membrane. If permanent damage was done it was an indication that the dosage had been too high. He had treated children from 7 to 15 during the past fifteen years at brief and fairly regular intervals in selected cases, and he had never yet had any permanent change or trouble with any of them. At times the sensitive cases, or those in which nasal catarrh was rather a prominent symptom, or again those in which there was possibly some local infection, would show a rather severe primary reaction, but with proper attention this nearly always died away.
With regard to the treatment of adults, this came into prominence during the war, with the treatment of flying personnel. Radium, which was very much favoured in America, was found, after careful physical measurement was made of the types of applicators and tubes used, to be highly dangerous, because the intensity of radiation from radium sources falls off extremely rapidly and therefore a series of doses was given in order to get rid of the excessive lymphoid tissue. This proved harmful to the superficial surfaces of mucous membrane, and of course completely destroyed the ciliated epithelium. Permanent damage had been produced in the eustachian tube itself by that method, which was later abandoned in favour of X-ray therapy, the X-rays being extremely carefully controlled.
The possibility of danger to the pituitary might in certain circumstances be very real, but if the size of field was the proper one he did not think that the dosage delivered to the pituitary was such as to make any difference. The irreversible action of radiation, which he had heard mentioned by one speaker, was a misnomer. A small dose of radiation on any tissue produced temporary change and after an interval the tissue returned to normal.
